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Figure 4. The complete DNA sequence of the coding region of Naegleria gene TTK (including 
the TAA stop codon). The segment of the gene that encodes thiaminase I is underlined. 

ZD NO. I) 

ATGTCCACTCAACCAAAGACACTCACTGTTGGTCTCTTCCCATATCTTCCTTCTTGGAATGAAAATGGCAACGAAGTTAA 
ATTGATCAATTTGATCAAGGATGTTTTGCCAACTCAGGTTTCCGGATATAATATCGAATATACCGAATTTGATTGTTACA 
GTGATGCTAGTCTTCAAAGTCTTCCAGATGTTTTCTCAACTGATAGCATTTTCCTTCCATATCTTGTTTCTTTGGGTGGT 
GTCAAGAGTTTGGATGAATCATTGGTTCGTGGTGTTACTGGTGATTTGCATAGTTTTGTTTCCTCAAGTGCCTCTGTCAA 
TGGTTCCGTTTATGGTTTCCCACAATACTTGTGCTCAAACTTTTTATTGTCCTCACCAAATGGTACTCAACAAGCATCTT 
CCCTTTTAGAATTGGCTCAAAAGGTTGGTTATGAACAAATTGTTTATCCAGATGTTGCCTCTTCTAGTTCTTTCACAGTT 
TTCGGATTGTATCAACAATTACTCCAATCATCATCATCAGCTGCAGTTGATATCAAGGCCTCTGATCTTCCACAATCTGG 
TGACCAAGTCAACAAGGATATCACTCAAAAATATAGAACCATTTTGGATTCAACAGTTGTTGCCTCTCAAAGAGAATATA 
TTAACTCTGTAAAGCAAGGTAAACCAATTTCAAACTACTATGTCGGATATAGTGAAAGTATGTGTGAAATTAAGGATATC 
ATCAGAGATCAACAATACAATGTTCAACTCATTGGTACCTCTGATAAGCCATACGTTTATACTGATGTTTTGGCTTTGAA 
TTCCAATTTGTGTGATGAAAAGCAAAAGGTTGCTGTTGAAGTTATCAAGAATTTATTGACTAATACTTTAGTTTTGGACT 
TGTTGGGTCTCGGATTAACTCTCCCAGCCAACAAGAATGGTATTGCTCATTTGGCTAAATCATCAAACTTTTATGCTCAA 
TTGAGCCAACAATTCGATGCCAAGGAAAGTGAAGTTAGAGTTTTGAGATGTGTTGACTTTGCTAACAAGGAAGTTAAGAA 
TTGTGCTGGTGTCTTGAGACCATTCCTT CAACATATTGCTGTTGCTACTTTGCGTTGTTTGACTGCTGACACTGTCGAAA 
AGGCTAAGAGTGGTCACCCTGGTATGCCAATTGGTATGTCACCAATTGCCTATGTTTTGTGGAAGTTCTTCTTCAAATCA 
TCTAAGGATGATGTCAATTGGTTGAACAGAGATAGATTTGTTTTGAGTAATGGTCACGGTTGTACATTGCTTTATGCCAT 
GTTGCACCTCACTGATTGTAACTTGAGTTTGGATGATCTCAAGAATTTCAGAAGTTTGCATTCCAAGACTCCTGGTCACC 
CAGAATATGGTCACACTGAAGGTGTTGATGCTACTACTGGTCCATTGGGTCAAGGTGTTTGTAATGCTATTGGTATGGCT 
CTCTCTGAAGCTCACTTGGCTGCTCGTTTCAATAAGGATGGACAAAATATCTTTGATCACCACACCTATGTTTTCCTTGG 
TGATGGTTGTTTGATGGAACGTGTTGCTATGGAAGGTCTCTCATTTGCTGGTCACCAAAAGTTGAACAAGTTGATTGTTT 
TCTATGATGACAATAGTATTACTATTGATGGTAAGACTGAATTGACCTTTACTCAAAATACTCCAGAAGTCATGAGAGGT 
TTTGGATGGCACGTAATTGTTGTCGACAAGGCTGATAATGACTTGGTTGGTATTAAGGAAGCTATTTTGGAAGCTCACAC 
TGTTACTGACAAGCCAATCATGATCGTTTGTAAGACTACAATTGGTTATTCCTCAAAGGTTCAAGGTACTGCTAAGGTTC 
ACGGTTCTCCATTGGGTGCTGATGGATTGAAGAATTTGAAGGAAACTTGTGGTTTCACTGGTAATGATTTCTTCCATGTT 
CCAGAAATTGTCAGAAAGGACTTTGCTACTGTCATTAATAGAAATAGTGAAAAGCTCTCTCAATGGAAGCAAGTTAAATC 
TGCCTATGATACCACTCATGCTACTGAATCCCAACTCCTCCAAAGAATGATTAATCACGAATTGGAAGGTGATGTTATGG 
AAAAGTTGCCAAAATACCTCGAACAAAAGAAGATTGCTACCAGATCTACATCTCAACAAGTTTTGAATGCCATCTATCCA 
CTCATTCCTTCTCTCGTTGGTGGTTCAGCTGACTTGACTCCATCCAACTTGACTGATGTAACTGGATGTCAAGATTTCCA 
ACCAAACAATAGAGTTGGTAGATATATCAGATTTGGTGTCCGTGAACATGCCATGGTTGCTATTGCCAATGGTATTCTCT 
ATCATGGTGTTCTTAGAACCTATGTTGGTACATTCTTGAACTTTGCTTCATATGCTTTGGGTGCTATCAGATTGAGTGCC 
TTGTCTGGTCTTCCAAATATTTATGTTTTCACTCATGACAGTATTGGTCTTGGTCAAGATGGTCCAACTCACCAACCTGT 
' TGAAGTTTTACCAATGTTGATAGCCATTCCAAATCACATTGTTTTCAGACCTGCTGATGGTAGAGAAACCAGTGGTGCTT 
ATTTGTGGGCTGTTCAATCAAAGAAGACTCCATCCTCAATGATTCTTTCTCGTCAAGATTTGCCACAATTGACTGGTACT 
GATATTTCAAAGGTTGCTTTGGGTGCCTATGTTATCCAAGGTGATGCTACTCCTGATGTTGTCCTTGTTGGTACTGGTTC 
TGAAGTTTCCCTCATGGTTGAAGCTGCTGAAAAGTTGAAGGCTAACCTTAAGGTTAACGTTGTTTCCATGCCAAGTTGGG 
AATTGTTTGTTCGTCAATCAGAAGAATACAGGAAGACTGTCTTCCCAGATGGTATTCCAGTTGTCAGTGCCGAAGCTTCA 
TCAACCTTTGGTTGGACAAGCTTTGCTCACTATGCTGTTGGTATGACTACTTTCGGTGCTAGTGCTGCTGCTGAAGAAGT 
TTACAAACTCCTCAAGATTACCTCAGACAATGTTGCTGAAAAGGCCACCAAATTGGTTACCAAGTATGGTAAGCAAGCTC 
CAAGACTCAGCTTGTCTCTTGTTGGTGAAGAACTCTAA 



Figure 5. The amino acid sequence encoded by the entire Naegleria TTK gene 

MSTQPKTLTVGLFPYLPSWNENGNEVKLINLIKDVLPTQVSGYNIEYTEFDCYSDASLQSLPDVFSTDSIFLPYLVSLGG 
VKSLDESLVRGVTGDLHSFVSSSASVNGSVYGFPQYLCSNFLLSSPNGTQQASSLLELAQKVGYEQIVYPDVASSSSFTV 
FGLYQQLLQSSSSAAVDIKASDLPQSGDQVNKDITQKYRTILDSTWASQREYINSVKQGKPISNYYVGYSESMCEIKDI 
IRDQQYNVQLIGTSDKPYWTDVLALNSNLOT^ 

LSQQFDAKESEVRVLRCVDFANKEVKNCAGVLRPFLQHIAVATLRCLTADTVEKAKSGHPGMPIGMS 

SKDDVNWLNRDRFVLSNGHGCTLLYAMLHLTDCNLSLDDLKNFRSLHSKTPGHPEYGHTEGVDATTGPLGQGVCNAIGMA 

LSEAHLAARFNKDGQNIFDHHTYVFLGDGCLMERVAMEGLSFAGHQKLNKLIVFYDDNSITIDGKTELTFTQNTPEVM 

FGWHVI VVDKADNDLVGI KEAI LEAHTVTDKP IM I VCKTTIGYS SKVQGTAKYHGS PLGADGLKNLKETCGFTGNDFFHV 

PEIWKDFATVINRNSEKLSQWKQVKSAYDTTHATESQLLQRMI1TOELEGDVMEKLPKYLEQKKIATRSTSQQVLNAIYP 

LIPSLVGGSADLTPSNLTDVTGCQDFQPNNRVGRYIRFGVREHAMVAIANGILYHGVLRTYVGTFLNFASYALGAIRLSA 

LSGLPNIYVFTHDSIGLGQDGPTHQPVEVLPMLIAIPNHIVFRPADGRETSGAYLWAVQSKKTPSSMILSRQDLPQLTGT 

DISKVALGAYVIQGDATPDWLVGTGSEVSLMVEAAEKIjKANLKVNWSMPSWELFV^ 

STFGWTSFAHYAVGMTTFGASAAAEEVYKLLKITSDNVAEKATKLVTKYGKQAPRLSLSLVGEEL 



Figure 6. The DNA sequence of the 1068 bp Naegleria thiaminase I segment, as cloned in 
pNBl+ and expressed from the 3414 base genomic sequence of gene TTK. 



ATGTCCACTCAACCAAAGACACTCACTGTTGGTCTCTTCCCATATCTTCCTTCTTGGAATGAAAATGGCAACGAAGTTAA 
ATTGATCAATTTGATCAAGGATGTTTTGCCAACTCAGGTTTCCGGATATAATATCGAATATACCGAATTTGATTGTTACA 
GTGATGCTAGTCTTCAAAGTCTTCCAGATGTTTTCTCAACTGATAGCATTTTCCTTCCATATCTTGTTTCTTTGGGTGGT 
GTCAAGAGTTTGGATGAATCATTGGTTCGTGGTGTTACTGGTGATTTGCATAGTTTTGTTTCCTCAAGTGCCTCTGTCAA 
TGGTTCCGTTTATGGTTTCCCACAATACTTGTGCTCAAACTTTTTATTGTCCTCACCAAATGGTACTCAACAAGCATCTT 
CCCTTTTAGAATTGGCTCAAAAGGTTGGTTATGAACAAATTGTTTATCCAGATGTTGCCTCTTCTAGTTCTTTCACAGTT 
TTCGGATTGTATCAACAATTACTCCAATCATCATCATCAGCTGCAGTTGATATCAAGGCCTCTGATCTTCCACAATCTGG 
TGACCAAGTCAACAAGGATATCACTCAAAAATATAGAACCATTTTGGATTCAACAGTTGTTGCCTCTCAAAGAGAATATA 
TTAACTCTGTAAAGCAAGGTAAACCAATTTCAAACTACTATGTCGGATATAGTGAAAGTATGTGTGAAATTAAGGATATC 
ATCAGAGATCAACAATACAATGTTCAACTCATTGGTACCTCTGATAAGCCATACGTTTATACTGATGTTTTGGCTTTGAA 
TTCCAATTTGTGTGATGAAAAGCAAAAGGTTGCTGTTGAAGTTATCAAGAATTTATTGACTAATACTTTAGTTTTGGACT 
TGTTGGGTCTCGGATTAACTCTCCCAGCCAACAAGAATGGTATTGCTCATTTGGCTAAATCATCAAACTTTTATGCTCAA 
TTGAGCCAACAATTCGATGCCAAGGAAAGTGAAGTTAGAGTTTTGAGATGTGTTGACTTTGCTAACAAGGAAGTTAAGAA 
TTGTGCTGGTGTCTTGAGACCATTCCTT 




Figure 7. The encoded amino acid sequence of the expressed Naegleria thiaminase I gene, 
along with its codons, and. with residues numbered (nucleotide/amino acid). 

jo ho. 3/srt* ra no. H) 

1/1 31/11 

ATG TCC ACT CAA CCA AAG ACA CTC ACT GTT GGT CTC TTC CCA TAT CTT CCT TCT TGG AAT 
Met ser thr gin pro lys thr leu thr val gly leu phe pro tyr leu pro ser trp asn 

61/21 91/31 

GAA AAT GGC AAC GAA GTT AAA TTG ATC AAT TTG ATC AAG GAT GTT TTG CCA ACT CAG GTT 
glu asn gly asn glu val lys leu ile asn leu ile lys asp val leu pro thr gin val 

121/41 151/51 

TCC GGA TAT AAT ATC GAA TAT ACC GAA TTT GAT TGT TAC AGT GAT GCT AGT CTT CAA AGT 
ser gly tyr asn ile glu tyr thr glu phe asp cys tyr ser asp ala ser leu gin ser 

181/61 211/71 

CTT CCA GAT GTT TTC TCA ACT GAT AGC ATT TTC CTT CCA TAT CTT GTT TCT TTG GGT GGT 
leu pro asp val phe ser thr asp ser ile phe leu pro tyr leu val ser leu gly gly 

241/81 271/91 

GTC AAG AGT TTG GAT GAA TCA TTG GTT CGT GGT GTT ACT GGT GAT TTG CAT AGT TTT GTT * 
val lys ser leu asp glu ser leu val arg gly val thr gly asp leu his ser phe val 

301/101 331/111 

TCC TCA AGT GCC TCT GTC AAT GGT TCC GTT TAT GGT TTC CCA CAA TAC TTG TGC TCA AAC 
ser ser ser ala ser val asn gly ser val tyr gly phe pro gin tyr leu cys ser asn 

361/121 391/131 

TTT TTA TTG TCC TCA CCA AAT GGT ACT CAA CAA GCA TCT TCC CTT TTA GAA TTG GCT CAA 
phe leu leu ser ser pro asn gly thr gin gin ala ser ser leu leu glu leu ala gin 

421/141 451/151 

AAG GTT GGT TAT GAA CAA ATT GTT TAT CCA GAT GTT GCC TCT TCT AGT TCT TTC ACA GTT 
lys val gly tyr glu gin ile val tyr pro asp val ala ser ser ser ser phe thr val 

481/161 511/171 

TTC GGA TTG TAT CAA CAA TTA CTC CAA TCA TCA TCA TCA GCT GCA GTT GAT ATC AAG GCC 
phe gly leu tyr gin gin leu leu gin ser ser ser ser ala ala val asp ile lys ala 

541/181 571/191 

TCT GAT CTT CCA CAA TCT GGT GAC CAA GTC AAC AAG GAT ATC ACT CAA AAA TAT AGA ACC 
ser asp leu pro gin ser gly asp gin val asn lys asp ile thr gin lys tyr arg thr 

601/201 631/211 

ATT TTG GAT TCA ACA GTT GTT GCC TCT CAA AGA GAA TAT ATT AAC TCT GTA AAG CAA GGT 
ile leu asp ser thr val val ala ser gin arg glu tyr ile asn ser val lys gin gly 

661/221 691/231 

AAA CCA ATT TCA AAC TAC TAT GTC GGA TAT AGT GAA AGT ATG TGT GAA ATT AAG GAT ATC 
lys pro ile ser asn tyr tyr val gly tyr ser glu ser met cys glu ile lys asp ile 

721/241 751/251 

ATC AGA GAT CAA CAA TAC AAT GTT CAA CTC ATT GGT ACC TCT GAT AAG CCA TAC GTT TAT 
ile arg asp gin gin tyr asn val gin leu ile gly thr ser asp lys pro tyr val tyr 

781/261 811/271 

ACT GAT GTT TTG GCT TTG AAT TCC AAT TTG TGT GAT GAA AAG CAA AAG GTT GCT GTT GAA 
thr asp val leu ala leu asn ser asn leu cys asp glu lys gin lys val ala val glu 

841/281 871/291 

GTT ATC AAG AAT TTA TTG ACT AAT ACT TTA GTT TTG GAC TTG TTG GGT CTC GGA TTA ACT 
val ile lys asn leu leu thr asn thr leu val leu asp leu leu gly leu gly leu thr 1 

901/301 931/311 

CTC CCA GCC AAC AAG AAT GGT ATT GCT CAT TTG GCT AAA TCA TCA AAC TTT TAT GCT CAA 
leu-pro ala asn lys asn gly ile ala his leu ala lys ser ser asn phe tyr ala gin 

961/321 991/331 

TTG AGC CAA CAA TTC GAT GCC AAG GAA AGT GAA GTT AGA GTT TTG AGA TGT GTT GAC TTT 
,leu ser .gin gin phe asp ala lys glu ser glu val arg val leu arg cys val asp phe 

1021/341 % 1051/351 

GCT AAC AAG GAA GTT AAG AAT TGT GCT GGT GTC TTG AGA CCA TTC CTT 
V^ala asn Jys glu val lys asn cys ala gly val leu arg pro phe leu 



Figure 8. Comparison of the amino acid sequence of Naegleria thiaminase 1 (N40KAT) aligned 
with the sequences of Bacillus thiaminase (BSTP) and segments of the transketolases of six 
organisms. The numbering system indicated here is for the yeast transketolase. 



Abbrev . Genbank Enzyme and Organism 

ScTKTlct - P23254 Transketolase of Saccharomyces cerevisiae 

CpTKT7ct - Q42677 Transketolase of Craterostigma plantagineum 

EcTKT2ct - P33570 Transketolase of Escherichia coli 

BsTKTct - P45694 Transketolase of Bacillus subtilis 

MgTKT - P47312 Transketolase of Mycoplasma genitalium 

MjPTKl - Q58092 Transketolase of Methanococcus jannaschii 

BSTP - P45741 Thiaminase I precursor from Bacillus thiaminolyticus 

N40KAT - > Thiaminase I of Naegleria gruberi, aa 1-356 



ScTKTlct 

CpTKT7ct 

EcTKT2ct 

BsTKTct 

MgTKT 

MjPTKl 

BsTP 

N4 0KAT 



ADDVK QLKSKFGFNPDKSFWPQEVYD-HYQKTILKPGVEANNKWNKLFSEYQKKFP 

PKEAE ATRKNLGW- PYEPFHVPDDVKK-HWSRHIAE -GAALESAWNAKFAEFQKKFP 

EEEVA LARQKLGW - HHPPFE I PKE I Y - - HAWDAREK- GEKAQQSWNEKFAAYKKAHP 

KEESK- - - LTKEAYAWTYEEDFYVPSEVYE -HFAVAVKESGEKKEQEWNAQFAKYKEVYP 
EVDFQ LFEKRTNT^NFNFFNYPDSIYH-WFKQTVIERQKQIKEDYNNLLISLKDK-P 

MS KVKGFI YKPLMVMLALLLVWS P AGAGAAHSDAS SD I TLKVAI YP YVPDPARFQAAVL 
MSTQP KTLTVGLFPYL PS WNENGNEVKLINLI KDVLPT 



56 



ScTKTlct ELGAELARRLSGQLPANWESKLPTYTAKDSA VATRKLSETVLEDVYNQLPELIGGS 112 

CpTKT7ct EEAADLKS I ITGELPTNWES I FPTYTPENPG LPTRTLSHQILNGLGDVLPGLLGGS 

EcTKT2ct QLAEEFTRRMSGGLPKDWEKTTQKYINELQANPAKIATRKASQNTLNAYGPMLPELLGGS 

BsTKTct ELAEQLELAI KGELPKDWDQEVPVYE - KGSS LASRASSGEVLNGLAKKIPFFVGGS 

MgTKT -LFKKFTNWIDSDFQALYLNQLDEKKVAKKD SATRNYLKDFLNQINNPNSNLYCLN 

MjPTKl MVKLSGVYKG MRKGYGETLIELGKKYENLWLD 

BsTP DQWQRQEPGVKLEF-TDWDSYSADPPDDLDV FVLDSIFLSHFVDAGYLLP- FGSQD 

N4 0 KAT QVSGYNI E Y - TE FDCYSDAS LQSLPD VFSTDS I FLPYLVSLGGVKS LDESLV 



ScTKTlct 

CpTKT7ct 

EcTKT2ct 

BsTKTct 

MgTKT 

M j PTK1 

BsTP 

N40KAT 



ADLTPSNLTRWKEALDFQPPSSGSGNYSGRYIRYGIREHAMGA- - - IMNGI SAFGANYKPYGG 172 

ADLTLSNMAFLKNSGDFQKKSPGE RNVKFGAREHAMGS ICNGLALHSPGLLPYCA 

ADLAPSNLTIWKGSVSLKEDPAGN Y I H YGVRE FGMT A IANGIAHHG-GFVPYTA 

ADLAGSNKTT I KNAGDFTAVD YSG KNFW FGVRE FAMGA ALNGMALHG - GLRV FGG 

ADVS RS--CFIKI GDDNLHENPCS RNIQIGIRE FAMAT 1 MNGMALHG - G I KVMGG 

ADLSGS TQTAMFAKEFPE RFFNAGVAEQNMI G MAAGLATTG- - KI VFAS 

I DQAEDVL P FALQGAKRNGEVYGL P Q I LCTNLLF YRKGDLKI GQVDN I YE L YKKI G 

RGVTGDLHS FVS SS AS VNGS VYGFP QYLCSNFLLSS PNGTQQAS - SLLELAQ 



Catalytic Cys 



ScTKTlct 

CpTKT7ct 

EcTKT2ct 

BsTKTct 

MgTKT 

M j PTK1 

BsTP 

N40KAT 



TFLNFVS - YAAGAVR- LS ALSGHPVI WVATHDS IGV- GE - 
TYFVFTD - YMRAAMR - 1 SALS KARVLY I MTHDS I GL - GE - 
TFLMFVE - YARNAAR - MAALMKARQ IMVYTHDS I GL - GE - 
TFFVFSD - YLRPAI R - LAALMGLPVTYVFTHDS IAV-GE- 
TFLAFAD - YS KP AI R - LGALMNL PVF YVYTHDS YQV - GG - 

S FSMFASGRAWE 1 1 RNLVAYPKLNVKI VATHAGI TV - GE DG-ASHQMCED- - IAIM 

TSHSEQIPPPQNKGLLINMAGGTTKASMYLEALIDVTGQYTEYDLLPPLDPLNDKVIRGL 
KVGYEQIVYPDVASSSSFTVFGLYQQLLQSSSSAAV D I KASDLPQSGD - QVNK 



--DG-PTHQPIET--LAHF 222 
- - DG- PTHQPVEH- -LASF 
- -DG-PTHQAVEQ- -LASL 
- - DG - PTHEPVEQ - - LAS L 
- -DG- PTHQPYDQ- -LPML 



-> ASDLPQSGD-QVNK 



Figure 8, continued. 



ScTKTlct 

CpTKT7ct 

EcTKT2ct 

BsTKTct 

MgTKT 

MjPTKl 

BsTP 

N40KAT 



RSLPNIQVWRPADGN- EVSAAYKNSLESKHTPS I I ALSRQNLPQLEGS - - - SI ESASKGG 278 
RAMPNI LTLRPADGN- ETAGAYRAAVQNGERPS I LVLARQKLPQLPGT- - -SIEGVSKGG 
RLTPNFSTWRPCDQV - EAAVGWKLAVERHNGPTALI LSRQNLAQVERTPD - QVKE I ARGG 
RAMPNLSLIRPADGN-ETAAAWKLAVQSTDHPTALVLTRQNLPTIDQTSEEALAGVEKGA 
RAI ENVCVFRPCDEK- ETCAGFNYGLLSQDQTTVLVLTRQPLKSIDNTD- - SLKTL- KGG 
RAIPNMWIAPTDYY-HTKNVIRTIAEYKG-PVYVRMPRRDTEIIYENEEEATFEIGKGK 
RLLINMAGEKPSQYVPEDGDAYVRASWFAQ - GSGRAFIGYSESMMRMG - - - DYAEQVRFK 
DITQKYRT I LDSTW - ASQRE YINS VKQGK- P I SNYYVGYSESMCE I K- - - DI I RDQQYN 



Peptide B -> TI LDSTW- ASQR *° '3} 



ScTKTlct 

CpTKT7ct 

EcTKT2ct 

BsTKTct 

MgTKT 

MjPTKl 

BsTP 

N4 0KAT 



YVLQDVAN PDI I LVATGSEVSLSVEAAKTLAAKNI KARWSLPDFFTFDKQPLE - 332 

YVISDNSRGGNSKPDVILIGTGSELEIAARAGDELRKEGKKVRWSLVCWELFAEQSEK- 

YVLKDSGG KPDIILIATGSEMEITLQAAEKLAGEGRNVRWSLPSTDIFDAQDEE- 

YWSKSKN- - E - TPDALLI ASGSEVGLAIEAQAELAKENIDVSWSMPSMDRFEKQSDE - 

YILLDRKQ PDLI I AASGSEVQLAI E FEKVLTKQNVKVRI LSVPNI TLLLKQDEK- 

ILVDG EDLTI I ATGEEVPEALRAGE I LKENGI S AE I VEMAT I KP I DEE 1 1 KK 

PISSSAG QDIPLFYSDWSVNSKTAHPELAKKLANVMASADTVEQALRPQADGQ 

VQLIGTS DKP YVYTDVLALNSN - - - LCDEKQKVAVEVI KNLLTNTLVLDLLG- 



ScTKTlct 
CpTKT7ct 
EcTKT2ct 
BsTKTct 
MgTKT 
M j PTK1 
BsTP 
N4 0KAT 



ScTKTlct 

CpTKT7ct 

EcTKT2ct 

BsTKTct 

MgTKT 

MjPTKl 

BsTP 

N4 0KAT 



YRLSVLPDNVPI -MSVEVLATTCWGKYAH QSFGIDRFGASGKAPEVFKFFGFTP 385 

YRETVLPSGVTARVSVEAGSTFGWERFIGP-KG- - KAVGIDRFGASAPAERLFKEFGITV 
YRESVLPSNVAARVAVEAGIADYWYKYVGL- KG - - AIVGMTGYGESAPADKLFPFFGFTA 
YKNEVLPADVKKRLAIEMGSSFGWGKYTGL-EG- -DVLGIDRFGASAPGETIINEYGFSV 
YLKSLFDANSSL- ITIEASSSYEWFCFKKY-VKNHAHLGAFSFGESDDGDKVYQQKGFNL 
SKDFWTVEDHS I IGGLGGAVAEVI ASNGLNKKLLRIGINDVFGRSGKADELLKYYGLDG 
YPQYLLPARHQV- YEALMQDYPI YSELAQIVNK- - PSNRVFRLGPEVRT-WLKDAKQVLP 
- LGLTLPANKNG- 1 AHLAKSSNFYAQLSQ Q FD AKE S E VRVLRCVD FANKE V 



Peptide C -> SSNFYAQLSQ — 

EGVAERAQKTIAFYKGDKLISPLKKAF 412 

E A W A - AAKE I C 

EN I V AKAH KVLG VKGA ' 

PNWNRVKAL INK 

ERLMKI FTSLRN 

ESIAKRIMEEMKKE 

EALGLTDVS SLAS 

KNCAGVLRPFL 



QFDAK (SlSQ 10 NO* *H) 

ID NO> O 
(SBck IP HO. t>> 
CS&alO NO. 73 

CS &q xr> ho* % ) 
JO NO* 1) 
C* ii> no. 10) 

XD NO. If J 

(*^« la no, tj) 



